Ca2+ signaling by distinct endothelin peptides in glomerular mesangial cells.
Ca2+ signaling by peptides of the endothelin (ET) gene family was studied in cultured glomerular mesangial cells. In addition to the increase in cytosolic free [Ca2+] ([Ca2+]i) previously described for ET-1, we also observed that ET-2, ET-3, and sarafotoxin S6b generate similar [Ca2+]i waveforms but with dissimilar potencies and kinetics. The prepro form of ET-1 was inactive, suggesting that mature ET peptides are constrained in an inactive conformation within the preproET species. ET isopeptides caused both release of Ca2+ from intracellular stores and Ca2+ influx via a voltage- and dihydropyridine-insensitive pathway. ET-mediated Ca2+ influx was independent of the increase in [Ca2+]i. Activation of protein kinase C inhibited ET-induced Ca2+ signaling, whereas addition of ET to protein kinase C-depleted cells resulted in enhanced [Ca2+]i waveforms. Mesangial cells also demonstrated a marked adaptive desensitization response to ET. These data demonstrate that Ca2+ signaling is a common response to different ET peptides in glomerular mesangial cells and that activation of protein kinase C down-regulates these Ca2+ signals.